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7KH FRQVWUXFWLRQ GHDGOLQH ZDV  WKHUH ZDV VKRUW WLPH IRU PDNLQJ WKH GHWDLOHG GHVLJQ DQG JHWWLQJ WKH
DSSURYDOWKHEXLOGLQJKDGWRVWDUWLPPHGLDWHO\,QDVLWXDWLRQOLNHWKLVJHWWLQJWKHDSSURYDOIURPWKHDXWKRULWLHVLV
UHDOL]HGLQPRUHVWHSVWKHSODQQLQJIROORZVWKHVWHSVRIWKHWHFKQRORJ\WKHGHVLJQZRUNFRQVRUWVWKHEXLOGLQJPHWKRG
XQWLO WKHFRPSOHWLRQ$V WKHUHVXOWRI WKLVSURFHVV WKHVWUXFWXUHFRXOGKDYHEHHQILQLVKHGEHIRUH WKHGHDGOLQH WKH
XQLTXHEULGJHFRXOGEHRSHQHGIRUSXEOLFDIWHUORQJ\HDUVRIGHVLJQLQJSUHSDUDWLRQ
'HWDLOHGGHVLJQ
2.1. Location 
7KHREVWDFOHWRFURVVZDV7KH7UU&XWRU7UU&KDQQHOZKLFKLVDQDUWLILFLDOZDWHUZD\EHWZHHQWKH3HWĘIL,VODQG
DQGWKH3DQG~U,VODQG7KHFKDQQHOLVDOVRXVHGE\WKH/RFDO'DQXEH'LUHFWRUDWHDVDRSHUDWLRQDOSRUWDQGZLQWHUSRUW
LWKDVKXJHSDUNLQJDQGFURVVLQJVKLSWUDQVSRUW7KHLFHEUHDNHUIOHHWZKLFKLVUHVSRQVLEOHIRUWKHGHLFLQJRIWKHZKROH
VRXWKHUQ'DQXEH DOVR VWDWLRQVKHUH$V WKHPRVW LPSRUWDQWXQLWVRI WKH IORRGSURWHFWLRQ WKH\PXVWEH DEOH WREH
GHSOR\HGXQGHUDQ\FLUFXPVWDQFHV
7KHIORRGFDQILOOWKHZKROHEHGRIWKHFKDQQHOXQWLOWKHWRSHGJHDQGHYHQKLJKHUVRDWWKHPDMRUIORRGVRIWKHUHFHQW
\HDUVWKH3HWĘIL,VODQGZDVSURWHFWHGZLWKWHPSRUDU\GDPV$FFRUGLQJWRVKLSWUDQVSRUWLQWLPHRIKLJKIORRGVKLS
FOHDUHQFHZLWKVLJQLILFDQWKHLJKWKDGWREHWDNHQLQWRFRQVLGHUDWLRQ7KHPDLQSUREOHPZDVWKDWWKHLFHEUHDNHUIOHHW
PXVWEHDEOHWROHDYHWKHSRUWHYHQDWWKHKLJKHVWZDWHUOHYHOVRDPZLGHDQGPKLJKFOHDUHQFHLVQHHGHGDW
WKHKLJKHVWZDWHUOHYHOHYHUPHDVXUHGVRWKHIOHHWFDQVDLORXWWRSUHYHQWDSRVVLEOHGLVDVWHU
7KH0XQLFLSDOVZDQWHGWRLPSOHPHQWWKHVWUXFWXUHQHDUWKHQRUWKHUQHVWXDU\RIWKH7UU&KDQQHODVWKHOHQJKWHQLQJ
RIDQH[LVWLQJSDVVHQJHUZDONZD\7KLVZDVWKHILUVWORFDWLRQIRUWKHEULGJHDWWKHVHFWLRQRIWKH7UU&KDQQHO
,QWKLVORFDWLRQWKHVKLSWUDQVSRUWRIWKHSRUWVKRXOGKDYHFURVVHGXQGHUWKHEULGJHDQGWKHSDVVHQJHUWUDFNVKRXOG
KDYHEHHQKLJKO\DERYHWKHZDWHUOHYHODERYHWKHVKLSFOHDUDQFHRUDPRYDEOHEULGJHZRXOGKDYHEHHQQHHGHGZLWK
DGHFNSRVVLEOHWRRSHQDWWKHWLPHRIVKLSWUDQVSRUW7KHLGHDRIDQHZORFDWLRQWXUQHGXSGXULQJSUHSODQQLQJEHORZ
WKHSRUWVRWKHVKLSWUDQVSRUWZRXOGQRWFURVVXQGHUWKHEULGJHGDLO\
&RQVLGHULQJDOOWKHSRVVLELOLWLHVWKHFRVWLPSOHPHQWDWLRQDODQGRSHUDWLRQGLIILFXOWLHVWKH&XVWRPHUWKH/RFDO'DQXEH
'LUHFWRUDWHDQGWKHGHVLJQHUFROOHFWLYHO\WRRNWKHYLHZWKDWWKHQHZEULGJHPXVWEHLPSOHPHQWHGDWWKHVHFWLRQ
RIWKH7UU&KDQQHOEHORZWKHSRUW7KLVZD\WKHLFHEUHDNHUIOHHWFDQRSHUDWHXQGLVWXUEHG

 
)LJ7KHORFDWLRQ
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2.2. Structural design 
7KH SHUPLW GHVLJQ FRQWDLQHG D WZR VXSSRUW XSSHU GHFN DUFK EULGJHZLWK UHLQIRUFHG FRQFUHWH GHFNZKLFKZRUNV
WRJHWKHUZLWKLWVVWHHOORQJLWXGLQDODQGFURVVJLUGHUV:HPDGHWKHILQDOGHWDLOHGGHVLJQNHHSLQJWKHPDLQSDUDPHWHUV
RIWKHSHUPLWGHVLJQ
7KHUDGLXVRIWKHPDLQDUFKLV5 P7KHDUFKLV
PDGHIURPDVWHHOSLSHILOOHGZLWKFRQFUHWHLW
LVFRQQHFWHGZLWK WKHSLOHFDSV LW LVZHOGHG WRDVWHHO
DQFKRULQJ VWUXFWXUH FRQFUHWHG LQ WKH SLOH FDSV 7KH
UHLQIRUFHGFRQFUHWHVODELVFRQQHFWHGWRWKHORQJLWXGLQDO
JLUGHUVRQLW¶VVLGHVDQGWRWKHFURVVJLUGHUVZLWKVKHDU
VWXGV 7KH ORQJLWXGLQDO GHFNJLUGHUV DUH  
VWHHOSLSHVILOOHGZLWKFRQFUHWH7KHWKLFNQHVVRIWKHUF
VODEFKDQJHVEHWZHHQFP7KHXSSHUSODQHRIWKH
VODELVGHVLJQHGDFFRUGLQJWRWKHUHJXODWLRQVRIGLVDEOHG
SHUVRQVURDGZD\V
)LJ7KHFURVVVHFWLRQRIWKHEULGJH
7KHVROXWLRQLVDEURNHQOLQHGXSSHUSODQHZLWKPORQJFPKLJKUDPSVDQGEHWZHHQWZRUDPSVDP
ORQJUHVWLQJSODFHZLWKVORSH7KHUDLQZDWHUUXQVLQDYDOOH\LQWKHPLGGOHRIWKHVODEZKHUHWKHVODEVORSHV
WUDQVYHUVDOO\7KLVZD\WKHULVNRIFRUURVLRQLVPLQLPDOL]HGDWWKHPHHWLQJSRLQWRIWKHORQJLWXGLQDOVWHHOJLUGHUVDQG
WKHFRQFUHWHVODE7KHVORSLQJZDWHUUXQVEHWZHHQWKHWZRZD\WUDIILF7KHXSSHUSODQHRIWKHVODELVWKHUHVXOWRIDOO
WKHSDUDPHWHUVDERYHWKDWLVZK\LWKDVDÄIXQQ\´EURNHQVXUIDFH7KHFKDQJLQJRIWKHXSSHUVORSHLVIRUPHGZLWKWKH
FKDQJLQJRIWKHVODE¶VWKLFNQHVV7RKLGHWKHEURNHQVXUIDFHWKHORQJLWXGLQDOJLUGHUVRQWKHVLGHDUHWUXHDUFKVVRWKH
EURNHQOLQHFDQQRWEHVHHPIURPWKHVLGHVLWFDQRQO\EHGHWHFWHGZKHQVRPHRQHZDONVRQLW
7KHDUFKLVULJLGO\HPEHGGHGLQWKHDEXWPHQWV7KHVXSSRUWVDUHGHVLJQHGIRUWKHKRUL]RQWDOORDGVVRWKH\FDQEHDU
WKHKLJKKRUL]RQWDOIRUFHVDVWKHUHVXOWRIWKHDUFK¶VVWDWLFDOV\VWHP7KHKRUL]RQWDOVWLIIQHVVZDVSURYLGHGE\WKUHH
URZVRIUFSLOHV7RLQFUHDVHWKHVKHHUEHDULQJFDSDFLW\RIWKHSLOHFDSVE\DGGLQJLQQHUVWHHOXQLWVZHUHDSSOLHG7KLV
ZD\ZHFRXOGPDNH DQXSSHUGHFN DUFKEULGJH LQ WKH VDQG\JURXQGRI WKH+XQJDULDQ ORZODQG:KDWKHOSHG WKLV
GHYHORSPHQWZDVWKDWWKHEDQNVRIWKH7UU&KDQQHO±ZKHUHWKHDEXWPHQWVDUHPDGH±LVDSURWHFWHGDUWLILFLDOFKDQQHO
ZLWKKRPRJHQLRXVKDUGVDQGVRLOZKHUHWKHIORZLQJRIWKHZDWHULVVLJQLILFDQWDQGVHGLPHQWVFRXOGQRWEHIRUPHG
7KLVZD\WKHDEXWPHQWVZHUHPDGHLQGHHSFXWVZKHUHWKHKRUL]RQWDOVXSSRUWRIWKHEDFNZDOODQGWKHSLOHVWRJHWKHU
HQVXUHWKHKRUL]RQWDOEHDULQJRIWKHVWUXFWXUH7KHORZHUDUFKLVULJLGO\HPEHGGHGLQWKHSLOHFDSDQGWKHXSSHUDUFK
DQGDOVRWKHVODELVULJLGO\HPEHGGHGLQWKHDEXWPHQWVUHLQIRUFHGFRQFUHWHEORFN


)LJ/RQJLWXGLQDOVHFWLRQDQGVLGHYLHZRIWKHGHWDLOHGGHVLJQ
7KHFRQQHFWLRQEHWZHHQWKHFRQWLQXRXVVODEDQGWKHDUFKLVSURYLGHGE\VWHHOFURVVJLUGHUVDQGWKHHQGFURVVJLUGHUV
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LQSRLQWVLQPGLVWDQFH$WWKH,9;FURVVJLUGHUVLQWKHSODQHRIWKHFURVVJLUGHUVWKHVODELV
FRQQHFWHGWRWKHXSSHUIODQJHRIWKHJLUGHUVZLWKVKHHUVWXGV7KHIRUPRIWKHFURVVJLUGHUVLVGLIIHUHQWSHUSDLU
V\PPHWULFDOO\WRWKHPLGGOHSRLQWRIWKHEULGJHWKH\VXSSRUWWKHORQJLWXGLQDOJLUGHUVDQGWKHVODEIURPEHORZ
6WDUWLQJIURPWKHDEXWPHQWWKHXQLTXHFURVVJLUGHUVDUHFRQFDYHDQGDVFORVHUWKH\DUHWRWKHPLGGOHWKHFRQYH[
WKH\EHFRPHSURYLGLQJDVSHFWDFXODUFKDUDFWHUIRUWKHEULGJH

7KHUHLQIRUFHGFRQFUHWHSLOHFDSDQGDEXWPHQWLVDFRPELQHG
VWUXFWXUH7KHDUFKHVDUHVXSSRUWHGZLWKPZLGHZDOOV
8QGHU WKH VWUXFWXUH RQ WKH WRS RIZDOOV D VWUXFWXUDO FURVV
JLUGHU LV PDGH ZKLFK LV ULJLGO\ FRQQHFWHG ZLWK WKH
ORQJLWXGLQDOGHFNVWHHOJLUGHUV7KHVWUXFWXUDOFURVVJLUGHU¶V
KHLJKWLVYDULRXVDWOHDVWP%HWZHHQWKHPDLQZDOOVD
FPWKLFNUHLQIRUFHGFRQFUHWHVODELVPDGHWRVXSSRUWWKH
EDFNILOOLW¶VORZHUHGJHLVFRQQHFWHGZLWKWKHSLOHFDSLW¶V
XSSHUHGJHLVFRQQHFWHGZLWKWKHVWUXFWXUDOFURVVJLUGHU7KH
PDQGPORQJFPGLDPHWHUSLOHVDUHPDGH
ZLWK &)$ GULOOHG WHFKQRORJ\ WKH\ DUH FRQQHFWHG WR WKH
UHLQIRUFHGFRQFUHWHSLOHFDSVZLWKDPORQJ,VWHHO,
EHDPVWUHQJWKHQLQJLQWKHULJLGO\FRQQHFWLQJ]RQH
)LJ'YLHZRIWKHVWHHOVWUXFWXUH

)LJ7KHUHLQIRUFHGFRQFUHWHVXEVWUXFWXUHV
7KHVWUXFWXUHLVFRQQHFWHGRQERWKHQGVWREDVWLRQVZKLFKDUHERUGHUHGE\WKHDEXWPHQWLWVHOIDQGDQRYHUDOO
P[PVL]HD[LV\PPHWULFUHWDLQLQJZDOOZLWKSRO\JRQDOOD\RXW7KHEDVWLRQVRIIHURSSRUWXQLW\IRUVRFLDOOLIH
ELF\FOH ORFNV DQG EHQFKHV DUH SODFHG WR LPSURYH WKH FRPIRUW 7KH EDVWLRQ LWVHOI LV DQ HDUWK VWUXFWXUH ERUGHUV E\
UHLQIRUFHGFRQFUHWHUHWDLQLQJZDOOVWKH\DOVRSURYLGHWKHVXSSRUWRIWKHEULGJH¶VEDFNILOO
7KHELF\FOHWUDIILFLVOHDGRQWKHEDVWLRQIURPWKHELF\FOHURDGE\UHLQIRUFHGFRQFUHWHUDPSVZKLFKDUHFRQQHFWHGWR
WKHEDVWLRQ¶VUHWDLQLQJZDOOV7KHUDPSVDUHZDOOVWUXFWXUHVOD\LQJRQIODWIRXQGDWLRQ2QWKHHDVWHUQVKRUHWKHUDPSV
DUHDOVRWKHSDUWRIWKHIORRGSURWHFWLRQV\VWHP
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5HJDUGLQJWKHELF\FOHWUDIILFWKHEDUULHUVRQWKHEULGJHDUHPKLJKVWUXFWXUHVZLWKKRUL]RQWDOFDEOHVXUIDFHDQG
VWHHOKDQGUDLOZLWKZRRGHQFRYHULQJ7KHFROXPQVRIWKHEDUULHUDUHWKHVWLIIHQHGZHERIWKHFURVVJLUGHUV7KHGLVWDQFH
EHWZHHQWKHFDEOHVLVPPWKHFDEOHVDUHSDUDOOHOZLWKWKHVODE7KHZDONZD\LVOLJKWHQHGE\LOOXPLQDWRUVKLGGHQ
LQWKHEDUULHU¶VVWHHOKDQGUDLO
7KHOLJKWVRXUFHRIWKHGHFRUDWLYHOLJKWQLQJLVUHIOHFWRULQWKHEHGFRYHUZKLFKKLJKOLJKWVWKHORZHUVXUIDFHRIWKH
VWUXFWXUHLWLOOXPLQDWHVWKHPDLQJLUGHU¶VDUFV7KHUHIOHFWRUVDUHRSHUDWLRQDOXQGHUZDWHULQWKDWFDVHWKHJORZIURP
XQGHUWKHZDWHUSURYLGHVDQLQWHUHVWLQJVLJKWZLWKWKHEULGJH


0DLQGDWDDERXWWKHEULGJH
6SDQRIWKHDUFK    P
+HLJKWRIFXUYH    P
5DGLXV    P

6SDQRIWKHVXEVWUXFWXUHV   P
2SHQLQJ    P
2SHQLQJEHWZHHQWKHDEXWPHQWZDOOV P

:LGWKRIVXSHUVWUXFWXUHZLWKRXWEDUULHU P
:LGWKRIVXSHUVWUXFWXUHZLWKEDUULHU P

7RWDOZLGWKRIVWUXFWXUH   P

6WUXFWXUDOKHLJKW   PP
0DLQJLUGHU¶VVWUXFWXUDOKHLJKW  PP
+HLJKWRIFKRUG    P
9HUWLFDOUDGLXVRIWKHDUF   P
:LGWKEHWZHHQEDUULHUV   P
)LJ%ULGJH
    
2.3. Statical considerations 
7KHVWUXFWXUHKDGWREHVOHQGHUDQGHWKHUHDODFFRUGLQJWRWKHFXVWRPHU¶VGHPDQGVDQG±EHFDXVHRIWKHORZOHYHORI
WKHVWUXFWXUH± LWKDG WREHDEOH WREHDUVKLSFROOLVLRQ7KDW OHDG WRPRUHVWDWLFDO LQVSHFWLRQVZKLFKSURRI WKDW WKH
FRQFUHWHILOOHGVWHHOSLSHVZLWKXSSHUGHFNVXLWHGSHUIHFWO\7KHFKRVHQIL[HGDUFKVWDWLFDOV\VWHP¶VVWLIIQHVVGHSHQGV
KDUGO\RQWKHVXSSRUWLQJHIIHFWRIWKHVRLODURXQGWKHIL[HGSLOHVDQGEHKLQGWKHODUJHVXUIDFHRIWKHDEXWPHQWV7KH
UHDOEHKDYLRURIWKHVRLOGHSHQGVRQWKHVL]HVFDOHDQGSHULRGRIWKHORDGLWFRQVROLGDWHVIRUSHUPDQHQWORDGVLWLV
FDSDEOHRIODUJHUGHIRUPDWLRQVLQFDVHRIPRPHQWDU\OLYHORDGRUH[WUDRUGLQDU\ORDGVIRUH[DPSOHVKLSFROOLVLRQ
7KHVWUXFWXUH¶VPRGHOOLQJKDGWRWDNHLQWRFRQVLGHUDWLRQWKHXQFHUWDLQW\RIJHRWHFKQLFDODQGWKHPRGHOOLQJQHHGHGWR
EHPDGHZLWKGLIIHUHQWDSSUR[LPDWLRQV,QWKHVHFDVHVWKHFDOFXODWLRQLVPDGHZLWKPDQ\OLQHDUDQGOLQHDUSODVWLF
VSULQJPRGHOVGHULYHG IURP WKHVRLO¶VHODVWLFPRGXOXVRQ WKH ILQLWHHOHPHQWPRGHO7KHVWLIIQHVVRI WKHVHNLQGRI
VXSSRUWVFDQEHFKDQJHGGXULQJWKHFDOFXODWLRQHYHQZLWKDQRUGHURIPDJQLWXGHVRWKHVWUHVVHVGHIRUPDWLRQVDQG
UHDFWLRQIRUFHVFDQEHLQVSHFWHGZLWKGLIIHUHQWDVVXPSWLRQV7KHVWUXFWXUDOHOHPHQWVFDQEHFKHFNHGZLWKGLIIHUHQW
FRQGLWLRQV
7KHVWDWLFDOFDOFXODWLRQDQGDOVRWKHLQGHSHQGHQWVWDWLFDOFKHFNVKRZHGWKDWWKHFRQFUHWHILOOHGVWHHOSLSHDQGWKHIL[HG
VWDWLFDOV\VWHPKDYHVLJQLILFDQWUHVHUYHORDGFDSDFLW\$OWKRXJKZHGLGQRWFKDQJHWKHVWDWLFDOV\VWHPDQGWKHDOUHDG\
VOHQGHUDQGDHVWKHWLFIRUPEHFDXVHRIWKHUHDOLVWLFDQGKLJKFKDQFHRIVKLSFROOLVLRQDFFRUGLQJWRWKHVKLSWUDIILFRQ
WKHFKDQQHO

7DNLQJ LQWR FRQVLGHUDWLRQ WKH IDFWRUV DERYH FDOFXODWLRQV VKRZV WKDW WKH VWUXFWXUH VWDWLFDOO\ DFWV WKH VDPHZD\ WR
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VLJQLILFDQWO\GLIIHUHQWFODPSLQJSDUDPHWHUVLQWKHFODPSLQJ¶VHQYLURQPHQWEXWLQWKHPLGGOHRIWKHJLUGHUWKHVWUHVV
JURZVZLWKZLWKWKHVRIWHQLQJRIWKHVXSSRUW7KLVFDQEHH[SODLQHGE\WKHQDWXUHRIWKHDUFKVWUXFWXUH7KH
DUFKEHFRPHV IODWWHU IURPVOLJKWHUKRUL]RQWDOPRYHPHQWRI WKH VXSSRUW WKDWPDNHV WKH VWUHVVJURZ LQ WKHPLGGOH
$FFRUGLQJWRWKHUHVXOWVDERYHVLJQLILFDQWGLIIHUHQFHVZHUHLQWKHGHIOHFWLRQVRIWKHVXSHUVWUXFWXUHDOVR)URPWKH
GHDGORDGWKHGHIOHFWLRQRIWKHULJLGO\VXSSRUWHGVWUXFWXUHLVWKHRIWKHVRIWO\VXSSRUWHG
7KHG\QDPLF YLEUDWLRQEHKDYLRU RI WKHEULGJH WKH FDOFXODWHGQDWXUDO IUHTXHQF\ZDV DSSUR[ +] DQG WKH
FRUUHVSRQGHQFH RI WKH RI WKH VWUXFWXUH LV QRW VLJQLILFDOO\ DIIHFWHG E\ WKH VXSSRUW¶V EHKDYLRU VRZH DQDO\]HG WKH
VWUXFWXUHZLWKVRIWDQGKDUGVSULQJVDOVRDQGPDGHWKHFKHFNLQJFDOFXODWLRQVZLWKWKHHQYHORSHGLDJUDP7KLVPHDQW
PLQLPDO DGGLWLRQDOPDWHULDO LQ WKH VWHHO VWUXFWXUH DQG LQ WKH IRXQGDWLRQ WKH EULGJHEHFDPH VWDWLFDOO\ VXLWDEOH IRU
EHDULQJWKHIRUFHVIURPERWKVXSSRUWFRQGLWLRQH[WUHPLW\2QO\RQHXQFHUWDLQW\UHPDLQHGLQWKHVWUXFWXUHGHVLJQHG
WKLVZD\WKHVKDSH)URPWKHWZRH[WUHPLVWVXSSRUWFRQGLWLRQWKHFDOFXODWHGYDOXHRIGHIRUPDWLRQIURPWKHVHOIORDG
ZDVEHWZHHQ±PPZHGHFLGHGUHJDUGLQJGHVLJQLQJDVSHFWV WKDWGXULQJWKHFRQVWUXFWLRQLQHDFKEXLOGLQJ
SKDVHWKHVKDSHRIWKHVWUXFWXUHFDQEHFRUUHFWHGGXHWRFRQWLQXRXVPHDVXULQJDQGWKHVPDOOUDQJHRIXQFHUWDLQW\
$FFRUGLQJ WR WKH QXPHURXV EXLOGLQJ SKDVH DQG WKH SDUDOOHOO\PDGHPHDVXULQJ DQG FDOFXODWLQJ WKH VWUXFWXUHZDV
FRPSOHWHGZLWKSHUIHFWVKDSH
/RDGWHVWZDVPDGHDIWHUWKHEULGJHZDVFRPSOHWHDQGWKHUHVXOWVSURYHGFOHDUO\WKDWWKHVWUXFWXUHLVVWLIIO\VXSSRUWHG
DQGLWKDVKXJHVWDWLFDOLQQHUVWLIIQHVVZKLFKWKHGHVLJQHUFRXOGH[SHULHQFHGXULQJWKHSURFHVVRIGHWDLOHGGHVLJQDQG
WKHQXPHURXVVKDSHFRQWUROGXULQJWKHFRQVWUXFWLRQ2YHUDOOZHFDQFRQFOXGHWKDWZHKDYHSRVLWLYHH[SHULHQFHZLWK
WKLVNLQGRIXQLTXHVWUXFWXUHZHUHFRPPHQGLW¶VXVHIRUVLPLODUSURMHFWV


)LJ7KHVWDWLFDOV\VWHPRIWKHVWUXFWXUHZLWKRXWDQGZLWKFRQFUHWHVODE

)LJ0D[LPDOPRYHPHQWVZLWKKDOIOHQJWKXWLOLW\ORDGVDQGIXOOOHQJWKXWLOLW\ORDGV7KHUHVXOWRIWKHULJLGFRQQHFWLRQZLWKWKHVXEVWUXFWXUHVLV
WKDWWKHIXOOOHQJWKORDGJHQHUDWHVWKHPD[LPXPGHIRUPDWLRQ
7KHEULGJHKDVWREHDUWKHSHGHVWULDQORDGVN1PDFFRUGLQJWRWKH+XQJDULDQ6WDQGDUGVPRUHRYHULQVSHFLILF
FDVHVDPEXODQFHVKRXOGEHDEOHWRSDVVWKHEULGJHEHFDXVHWKHRQHDQGRQO\URDGFRQQHFWLRQRIWKHLVODQGLVDWZHQW\
PLQXWHVGHWRXUZKLFKLVKXJHORVVLQFDVHRIHPHUJHQF\
)RUIXUWKHUUHTXHVWZHFKHFNHGWKHVWUXFWXUHIRUWKHORDGRIILUHWUXFNDQGLWVKRZHGWKDWWKHVWUXFWXUHLVVWDWLFDOO\DOVR
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DQGJHRPHWULFDOO\VXLWDEOHIRUEHDULQJWKHORDGRIDWUXFNWRQHVDVH[WUDRUGLQDU\ORDGLQVSHFLDOFDVH
%XLOGLQJWHFKQRORJ\
7KHEXLOGLQJWHFKQRORJ\RIWKHEULGJHKDGWREHDGDSWHGWRWKHVSHFLILFHQYLURQPHQW$WWKHSUHGHVLJQLQJSURFHVV
HYHQWKHSRVVLELOLW\RIVKLSSLQJWKHVWUXFWXUHFDPHXSEXWDIWHUPXOWLSOHFKHFNRIWKHHQYLURQPHQWWKH&RQVWUXFWRU
FKRVHWRWUDQVSRUWWKHVWHHOVWUXFWXUHRQURDGWRWKHORFDWLRQZKHUHWKHPDQXIDFWXULQJXQLWVZHUHZHOGHGLQWRWKUHH
OLIWLQJXQLWVDQGWKHWKUHHSDUWVZHUHFUDQHGLQWRWKHLUSODFHLQGLYLGXDOO\
7KDWPHDQWWKDWWKHVL]HRIWKHPDQXIDFWXULQJXQLWVZHUHGHWHUPLQHGE\WKHPD[LPXPVL]HRIURDGWUDQVSRUW7KH
EULGJHZDVGLYLGHGLQWRPDQXIDFWXULQJXQLWVZKLFKZHUHWUDQVSRUWHGLQWRWKHORFDWLRQLQGLYLGXDOO\7KHUHDWWKH
FRQVWUXFWLRQVLWHWKH\ZHUHZHOGHGWRJHWKHULQWRWKUHHODUJHOLIWLQJXQLWV$WGHVLJQLQJRIWKHPDQXIDFWXULQJXQLWVZH
KDGWRWDNHLQWRFRQVLGHUDWLRQWKHEXLOGLQJWHFKQRORJ\WKHFRQVWUXFWLRQVHTXHQFHEHFDXVHWKHPDQXIDFWXULQJXQLWV
ZHUHFRQVWUXFWHGZLWKVXSHUHOHYDWLRQV7KHTXDQWLW\RIWKHVXSHUHOHYDWLRQZDVWKHVXSHULPSRVLWLRQRIVHYHUDOEXLOGLQJ
SKDVHV:HFDOFXODWHGWKHLQGLYLGXDOOLIWLQJXQLWV¶GHDGORDGVDQGWKHLUGHIRUPDWLRQFDXVHGE\WHPSRUDU\VXSSRUWV
DQGWKHGHDGORDGRIWKHPLGGOHOLIWLQJXQLWSXWRQWKHRXWHUOLIWLQJXQLWV
:HFDOFXODWHGWKHORDGVRQWKHWHPSRUDU\VXSSRUWIURPWKHPLGGOHOLIWLQJXQLWWKHHIIHFWRIWKHSRVVLEOHSURODSVHRI
WKHWHPSRUDU\VXSSRUWVWKHUHPRYLQJRIWKHWHPSRUDU\VXSSRUWDQGILQDOO\ZHWRRNLQWRFRQVLGHUDWLRQWKHFRQFUHWLQJ
RIWKHVODEDQGWKHILOOLQJFRQFUHWLQJRIWKHSLSHV2XUFDOFXODWLRQIRUWKHGHIRUPDWLRQVLQWKHEXLOGLQJSKDVHVVKRZHG
SHUIHFWPDWFKZLWKWKHPHDVXUHGGHIRUPDWLRQXQGHUFRQVWUXFWLRQDQGLQILQDOIRUPDOVRRXUVWDWLFDODVVXPSWLRQVZHUH
FRQILUPHG
 















)LJ%XLOGLQJRIWKHEULGJH
/RDGWHVWDQGLW¶VUHVXOWV
7KHORDGWHVWZDVPDGHLQ1RYHPEHU7KHWHVWZDVPDGHWRFRQWUROWKHVXIILFLHQWEHKDYLRURIWKHPDLQVWUXFWXUH
HOHPHQWV7KHYHUWLFDO GLVSODFHPHQWV RI WKH SRLQWVZHUHPHDVXUHGZLWK KLJKSUHFLVLRQJHRGHVLFGHYLFHV IURP WKH
VKRUHV,QWKHG\QDPLFORDGWHVWWKHPHDVXULQJGHYLFHVPHDVXUHGKRUL]RQWDODQGYHUWLFDODFFHOHUDWLRQV$SDUWRIWKH
ORDGWHVWZDVLPSOHPHQWHGZLWKKXPDQORDGDQRWKHUZLWKYHKLFOHORDG,QWKHVWDWLFORDGWHVWWKHORDGZDVSURGXFHG
E\YROXQWHHUVZKRSURGXFHGWKHKDOIWUDFNORDGDQGWKHFKHVVERDUGORDGRIWKHEULGJH)RUWKHYHKLFOHORDGWHVW
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WZRWZRD[OHWUXFNVZHUHDYDLODEOH)RUWKHGHWHUPLQDWLRQRIWKHRZQIUHTXHQF\G\QDPLFORDGH[FLWDWLRQZDVQHHGHG
,QWKHFDVHZHXVHGKXPDQH[FLWDWLRQORDGLQWKHG\QDPLFORDGWHVWZLWKWKHKHOSRISHRSOH)LUVWWKH\UDQWKURXJK
WKHEULGJHXQGLVFLSOLQHG WKDQ WKH\ZHUHDVNHG WR MXPSRUGHUO\DERYHHYHU\TXDUWHULQJFURVVVHFWLRQ7KHYHKLFOH
G\QDPLFORDGWHVWWKHYHKLFOHZHQWXSRQDFPKLJKUDPSZLWKLWVUHDUD[OHDQGE\IDOOLQJIURPLWWKHEULGJHZDV
DFFHOHUDWHG

)LJ7HVWORDGVRQWKHEULGJH

%DVHGRQWKHORDGWHVWWKHIROORZLQJFRQFOXVLRQVFDQEHGUDZQ
 7KHPHDVXUHGGLUHFWLRQRIWKHGHIRUPDWLRQVLQWKHVWUXFWXUHDUHDOZD\VWKHVDPHZLWKWKHFDOFXODWHGZKLFK
PHDQVWKDWWKHEDVLFEHKDYLRURIWKHVWUXFWXUHPDWFKHVZLWKWKHFDOFXODWHGPRGHO
 7KHFRQVWUXFWHGVWUXFWXUHLVVLJQLILFDQWO\VWLIIHUWKDQWKHFDOFXODWHG³DYHUDJH´PRGHOZKLFKLVFOHDUO\VKRZQ
E\WKHGLVSODFHPHQWVDQGWKHVHOIIUHTXHQF\
 7KHORDGV LQ WKHTXDUWHULQJFURVVVHFWLRQVSURGXFHGGLVSODFHPHQWVZLWK OHVV WKDQGLIIHUHQFHZKLFK
SURYHVWKHORQJLWXGLQDOV\PPHWU\RIWKHVWUXFWXUH
7KHORDGWHVWVKRZHGWKDWIRUVKRUWWLPHOLYHORDGVWKHVWLIIHVWVRLODVVXPSWLRQLVWKHFRUUHFW

)LJ7KHILQLVKHGVWUXFWXUH
